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#11 2003-378076 ^-v! 1/ 

[if ^ 1 1 

z\ t ^ f 1 1 1 ^ f t^i***! osffi|ii^ft 0 
[f»*^ 3 ] 

is*^ 2 ^ie^o^w*#^o^M^a^&^ jsv^T. mum 1 it^^M £ 

A lxG ai-xN (0<x< 1) tL, ^^15^ 2 Ib^WW^l £ G aNtt^^t^ 

m*mi7bm3izim<Dit&M¥mfem(Dmm&mj]mz&^r, mmm???:-?^ 

m 3tg 4 k mM<vit^*mfam<Dmmt&mj]'& tc & v> -c , 
im^m 6 ] 

jfii-sxefc. 

HuiEy- vma^^-r^x&t — - - - • 

tmikffi Z. t S:«ii:t5*ifl«l©««M. 

ai-xN (0<x<l) hU RVtmUm2it&®*m j fcmZG t-?&Z\t*f&Wtt 

it^6 ttzi±7 Kfzmo^fcmwfDWk&jjmz&^x , 
mummy^x^izx^j-y^-y^^imi 1 c p-r 1 Emwzm^m o z\t^mm. 

m^.ms izmm.<D^m^-mm(om^mzio^x ^ 

mMzmfriz x <o m*m&-rz> z\ t ^#titi»^f^t^Mm 
1 0 ] 
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[if ^ 1 l ] 

Tmrie^ i ii&wj^mfomommzmtiimt&xm^, mm i il^w^s^mxk 
itmm 1 2 ] 



£AlxGai- x N (0<x< 1) tL, Rlfrntim 2 it^^mWm £ G aNtt^^t 
[flt*^l 3] 

ztifz^ mmm H^wwtaMi^f 2 it^m^mi^mt^x vmj&ztifz 
mm m<Dit^m^m^m zxm-rz ifi t . 
mzm2it^¥-mfom±.K. K^izpn^mmrnvtzm ^111^2*11^1 

Huie^ 1 ±mmtmmm2i.mmt<Dm<D, mzm2it^m^mwm(DmMUft* 

s ai $ n £ mm 1 stt * * 1- & mri e # nt&m^mm k *t 1- * * ^ •? ifi t > 

1 4 ] 

Gai-xN (0<x<l) t L, 3lO r fl(riB#2'fb^«F#?»#S i SrGaNi:i-4i4:S:«FfR 
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[000 1 ] 
[0 0 0 2] 

mmt&m^mw-m tzx&^r-u m^wrnxmi-it $ti/;2 >xitmj- -x* ( 2 d e g ) 

SrflJiB L^i^mT-SiiS h 9 (High Electron Mobility Transistor : H E M T J£Jl 

t, HEMTtitSo )mh%^frx^z> 0 ^(Dnm^mm. \- ? >->^^i±> ftg • 

XKmmZti-C^&o iWHEMTHt, GaNf t^^itnlAliG 

ai-xN (0<x<l) m^^iK^^xn^^^^x^M^^O £ A (GaN) 
EMT U l9f¥L < f±> Ga N/A 1 GaNlHEMT) ^f,tit^S 0 :^)GaN| 

HEMTii, <7)mtitzm%mfm -t&^tfrh w&mit a, ^ ^ ^ -c ^ & 

o 

[0 0 0 3] 

i7t, 1*011^7X71: i ^ G a Nlft^WIM© WlCov^T, WTO 

1 9 ^^#f^e^rv^ (tfijxjjf, 1 #bb 0 ) o 

[0 0 0 4] 

OfgfcK =ttU£\ Al/SiNx/n-GaN (IS U x {±Mit £ 
S-To ) b^MIS *»it£fl^1-&lifjK, nSGaNj^MK 

[0 0 0 5] 

^07jc^^^,v^iM*-7°7X^^Siu<7)nSG a NJfO^ffi^fi, MsSi^fl^O^ - 
vl±ffttLTv^v^ 0 ;<7)nIGaNiiffiWtL-C*f7'7X-7^I^L^{±, G 
a N^®i5#^joV^T, M^75 ? NHx (IS U x liffilSJt £it1"o ) t ^trM^ti" ^ 

[0 0 0 6] 

^?Lfi7TM$tt-f\ G a NH ^tM7^|£#£$tt - t^f$titv^ 0 19 , 7* - 

[*#ifrjaciE 1 I f . Hash izume and R.Nakasaki ,Appl fed Physics Let ters.Vol .80, No 
.24, pp. 4564-4566 (2002). "Discrete surface related to nitrogen-vacancy defecy 
on plasma- treated GaN surfaces" 

l^wtmikL x n t-r&um] 

[ 0 0 0 7] 

• nlG a N/nlA 1 G aN«iSi©nlA 1 G aNf^ilicy- MI^M 
t^f^WfMitLt, 0 -fc^*lfii£^rl-.2>HEMT 'J-t^lHEMTh 

[0 0 0 8] 

(#!I;U£\ t77^7ill 2) _htc. G aNAy7rl 1 6. G aNfti^l 

2 0, 0 1 MS*f #lt*^> nIA 1 G a Nl^flSi 2 2 , ^2MWMt 
*5niGaN|24 ZM>Xmm U 2DEG23£G aNft^iH 2 0 0^®Kf&£ 
£-£XcffH#4 0 ^ffl*1-^»o ft, &BE1 2, Ga N/*y 7 rM 1 6 5.^'G a 
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120 f±, Tl 2 1 *MUv>5o ^1 Rt) f »2fl:i«l*»#i 2 2 1^2 4 (2 

aN12 4±i:y-^lt2 6X1^ Kl/>f >lt2 8 tiWLfcttlJ:^jSt4 (HI 8 ( 
A) ) o 

[0 0 0 9] 

nSGaN12 4 <D— U*W*-l$ I C P - R I E (Inductively coupled plasma-react 
ive ion etching) OK^'fxyf >^ (x?f yjr^iii, ®lxJ£C 1^81^^, 
BC13*ffl^4) KJ:*m*U ^-Ml3 8^Mt^/:*CnIAl GaNtf 
MS2 2 0SISr8fflt5fc|aII|(: > 3>^^M32^t5 (EI 8 (B) ) «, 7 
--^ftLSi^ RfflLfcnlA 1 G aNl^i2 2©IIi:, r- h Mfcfllx. {f N 
i tffMLt'J-t^lHEMT 5 QtfVkbtiZ (H 8 (C) ) 0 
[0010] 

;<0'J-b^IHEMT5 0OSl-lEtt (I-V#tt) tH9K^t. «W{±«ffi 
(V) JkTfmm±%W&BL (A/cm 2 ) ^LTV^ 0 I-V#ttti, *flE**ift < £ * 
tcoixTmSiE«JS^§ < fc*Jfcfllii&Rfca:o-C;fc*K £*iK.fc y 

y- h >j matrix c> ^o^v^aHEMT^qEmtcisfpLSK &o 

TLt do 
[0011] 

^<7) «t 9 5 y M3H4£7F-f IlCHfi, r- nlA 1 G a NM 

i:K7^xyf>^ (WiiflCP-RIE) Cii^-^iCfci ti:J: i9, 

[0012] 
[0013] 

£ <£> ftM S fP^ti . F7 / f xyf >7*l- ioT4D <D?*- ^ 

Wi^ftCov^iiJti^^lfoti:?., nlAl GaNfwSi^gJl^XvK 

[0 0 14] 

[ 0 0 1 5] " ■ ' ~ ' ~ - — - - ~ - . - - 

uOtiy7X-7 5:fflv»/;^®J!iIili, li7*7X75:iv^:X7f >^I, Xf± 

[0016] 

<r)—m t K5>f xyf->^:j: 0lf*Lr*l Ib^t/#2»#1S <7>fEM JIfH$€4 
ffli^:x?f>^at-5*\ X{i^^7°9Xv^iSS-r* £ K J: ij Wfe-$Z> c\t*m 
[0017] 

tHliE#2 003-3104075 



iff II 2003-378076 ^- *J : 3/ 

!»^#flt«± k , K^Hzm^mmmttzmi ±iss 2 ±t« * «1- & ig t , 

[00181 

[0 0 191 

[0 0 2 01 

&Z\t &X § & o 
[0 0 2 1 1 

[0 0 2 2 1 

t4fc*K, »flB*^-r^y^>^ (mm) H-MftZm^mLX&Zo ttz, WT« 
[0 0 2 31 

~ <m \ <r>mmmm>~ - _. , — 

HI 1 -El 6 *#.iLt, Z.<T>$m<»% 1 oHMso^ff.^«*#*#MO»J6^rffitco 

t5o ^, J^TKKW-f-4#*Olfi«ltt-«:»&*«^*$C*Jfiftte (MOCVDft) i 
m^^xnd Z t t-t&o ifc, IIIJJUMt-i: Lrii7n/*^at«r#lSR*fc-r* 

jfira^JK-fb^w-c** h >; **-frtrv ?a (Ga (ch 3 ) 3 ) . h'^f^r^^-^A 
(A l (ch 3 ) 3) *m^\ RWmyt'Mt Lxury^~7 (nh 3 ) £ffi^& 0 2fc 

[0 0 2 4 3 

Ste1% II 1 R&m2 ^#B?.LT^-r^o iitliiti: LrClS|6jt7 r >f T (A 
1 2O3) &o t7r^7i«l 2±tC. MOCVDftCJ: *) , ^Ox.lf, 4 0 0 

*C*»<9 6 0 0r?>f&BrtOfiJg (JSLPt, iOSS^Tattf-So ) (7^7 
77) t|OGaN|14 (ftl^7 7ri) fflx.fi\ 10nmH5 0nm©il 
rtOJRfft?*M«:¥fi^?gJft-r* (HI (A) ) o 
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[0 0 2 5] 

^<T>\k, t770l«l 2 Sr, 9 5 OVfrb 1 1 5 0 0 CO$£Bl*]<7)Sjg (JgJLft 

, i*L«:JftKfflJKTi , Ci:-r*) ^'#SU MStlOG a Nf 1 4 ^IS^i^G 
a 77116 K5fcK$-tir£ 0 

[0 0 2 61 

«t i) iMfcflgtett, £*>£-ifi«firci5v>"C, * B B B ftiWG a NJf l 4 ti^SMiiJ^'b^ 

o TiliffilC G a N/< 7 7 7i 1 6 ?r-ii:f Sit ^t* I 0 J&JIfiJ^T 
iVtX-(7)M-&Wmit. W&^y ~7 tM~C&> Z> G aNil4 **ttttttj(ft-e*«& G a N^y 
77il 6 «®-r£<Z>K3fc55"Cab«K -l.o> j^SSJSTi'Ci ■eo#iajig«ISii:G a 
Nil 4 «>*"^ C <t o tx 7 f > 7$ iif C^f smn^ t ^S J: 9 KKje-r-SdK' 

[0 0 2 7 ] 

Mx.iX. T a = 5 0 0ti:i3V^i H B H SG a Ni 14^20 nmOlff-Ctt 
#9x.(2\ Ti= 1 0 4 0 r^t?0#fiiifItci3v^-C^^^ B H B KG a NJi 1 4 * 
GaNA'7 7 7il 6 H3cJt$*S»'&Kli, #fil^ra^«daittt± 7 ^®JS"C*-& 0 
#fiB#K<^S®'(fi(ii^^lS^^'S ^O-eti'Sr < , ftiaA*y7 7S^ii (GaN^Al 
N) , «M*B#<0 2f;*«. #711, S^M.OC VD*lOft«4tCttfft5o i 

fc, MSfTiti: LTtt. if S L < (± 9 5 0°C^ 1 1 5 0 *Ctf>f£ lift <7>i&j£ "Cab «9 
, £ 0*f i L < l± 1 0 0 0°Cfrh 1 1 0 0rolIfl(OfiIttS^)^o f^tii 
&ff&IS B B H 1$£^1-£G a Na'^tI 1 6 ^flt^-t^t^c 
[0 0 2 8] 

Mv^T, TitCim GaNn*';77ll6iC, tttI»IffiC<l: ^ ^ 

-^ofttiseii «t 9 kg a njsme i 8 fcj&ja-*-* (mi (b) ) 0 

[0 0 2 9] 

*HrJI"C*4 (T > K— "7") GaNf t^;H2 0J, 2 0 0 0 nmH500 

0 nmOiirt^IHt'MtSit^r^S (mi (C) ) o XB^4i"Affft 
*£ B B B tt£^1-& G a Nf 2 0 iiG a Nf t^^i 2 0 <^MI¥ 

£10 0 nm£k±.t-?2><D-t)mMX~&2> 0 ft, C\tihmU 1 2, Ay7ril 6Wt 

^)vm2 o^t*2 i ^is^-r^o 

[0 0 3 0] 

8iV»-C\ MSKTilGTI'^^t, G a'Nfft*f 2 0±^A I0.2G ao.sNtf 
2 2 £M-T£^\ iitli, nS^ftim^'ff (Si) £5X1 0 18 cm 
~ 3 }£}HJL&/^M B B sJ&ft£-t>rT. 1 0 nra^f) 2 0 nm©iirtf *4 nIA 1 0. 

2G ao.sNli 1 Mi2 2«:Mt4o :<0nlA I0.2G ao. 8 Nlfil&i2 2 ^\ £ 
Ht^W*Wf M^-T&o i«tl> GaNf^;H20tnIAlo. 2 Gao. 8 N 
If«12 2^#Ii:i± > M>K?t?7*Oi^2DEG (2 >kjtnJ-Jf 2 3 
/6 ? fiM£*l& (mi (D) ) o £?z, Alo.2Gao.sNi2 2(?)^iS#ftl± > GaN 

12 0 ^ig B B B ^g$*s^nBtic^$^^ft^b^#t-rtL(i^v^o-e. Srfcfcsani: 

[0 0 3 1 ] 

tf, nl^TOS^-^i* 5 X 1 0 18 c m" 3 iJD L ^ ^ <b IS B B B ^1 $ ^ T n I G a N 
124^10 nm^<b 2 0 n m^iirt^lHtnlA 1 0.2G ao.8Nlfft|&f2 2 _h 
fcj&SLT, SWfM 0£»3 (0 2 (A) ) , :©n3aGaN|2 4#, *2{tW 
i#lKi3ti. ffi. nIGaN!2 4M$W^ iinIG aNi2 4$fgE 
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21t&M¥-Mfcm 2 2RXf2 4 t± N Itif SOfm^Wl 2 5 MLtv^ 0 
[0 0 3 21 

-<7)«/i#:4 0£, #iJx.f£2 0°C^^ 1 0 0 T;<7)$SBF*|OSS (OT, ^<7>SJ^£T 2 

Jft(DUmW§.jz£ti-f\ O^l© nIG a Ni 2 4 oMf&Li vvaf i L 

T, nIG aN124 Oill5Wf,i|nIG aNi2 4 m^m^mT-^mM^MM 

-r £ c: t tfx* § * o 

[0 0 3 3] 

^ 1 Rtfm2 3LnMfmxmt LX, f2^ftWlt*^nlGaNi2 
4±^£v^c0r;ESmtlM Lfc, #!lxJ2\ ^ h 7°ttO^ 1 ±nm (V-^1S) 

, iHt^W**12 2<7>±HJK. H3 2t45 nIG aNi2 4 Oil 

H£g&7J-£7>LT, ffMt^. (0 2 (B) ) o 
[0 0 3 4 ] 

IftfiCli, n!GaN|2 4 O 9 *>5>»fcj?rj£Eli1ilBI-r & 2 o©«j*«S55*K*r5e« 

'Jv^77^[:J:oTMt^ (JSJIT, JjiKl^* fcjfo-f&o ) 0 

K W >m*ffi#^i: LT\ > (T i ) , 7^5 - 9 A (A 1 ) RO'* (A 

u) L (H^*-fo ) o «fci)pL<li, -WtLT, 

f^v^^ 1 5 nnu 7;l^ --7 AOjg|ff£ 2 0 0 nmS^lf 4: 6 OOnmt 

L> nIG aN|2 4 ±tc««^JR*^t> & ^/^ipS^-X h7>f 7*^7-^12 6S 
t^Kl/^ >Ig2 8 ZMf&'f&o 
[0 0 3 5] 

7-7lS2 6i:K^^7li2 8^FI»> £ 2 it&%!}^fom 2 4 O^ttffi 

Tineas H^t^ifti 2 2 7) ? mtti-r^ i 7^^y^>^*-r^o - --e 

*IBS*L-C5S#-r* i 7 fc^ffr&W^MMMi 2 4 co-M£ K7^x 7 f>^:iot| 
[0 0 3 6] 

^fttfjKfi, nIGa Nl 2 4 <D 7 *> , 7-7«S2 6$.^ K W >M&2 8 &C#e£ *l 

— ._- &M1&$Lj%£&1ZV> * h ? ttWTs Y'*9->X7 * 

Y V V* Y 3 0 &ff/j& U " £ ©1/ v'X h * ^vt, i7 t IT- K v A-z--v * > #£fr-o 
TnlA 1 0.2G ao. 8 Nl^i2 2 0taJl*MtSo 
[0 0 3 7] 

flxtf, lt«E«H<fl-tw#x*^>-yo/h$v»tt[* (C 12) ***frfb*->* (BC 13 
) ^^JH-yf-y^^^i:i-^i|^^7"9X^RfDtt^^>a.yf->^ (ICP-RIE 
) fcflJJBLT, ljai«TTniGaNl2 4S:Bt*t4c 
[0 0 3 8] 

i^ti±> xyf Lt, B C 1 3&JBWj ICP-RIE ^fotnSG 

aN!24 «9«P5H^*£lfe*L-C\ nIA 1 0. 2 G ao.sNtTi^i 2 2*ffi£gtfi$-tf- 
Jtiti:, m^nlG aNf24 OlWt3 7^7 M32 Sr^i"* (HI 2 
(C) ) o 
[0 0 3 9] 

:OnIGaN|2 4 v > Vit. 4 >7 u h>Rj&1t>f *>xyf > 

^ (ECR) fOK7^X7f>^^ffiV>tinrit^4o 
[0 0 4 0] 
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-€-<7>?£, lxv^>/^->^^L, 1?0x5i\ M^#H^f 4 0 0 °Cl^±<DUm^\ 2 
0-8 Oftffl, m&ZtLtzmMm&Zm- Z> nlA 1 o. 2 G ao. sNITMi 2 2 KlJtl" 
£y - -;i/M1"-2>o Z\tiK£ J), fWUnfiA I0.2G ao.8Nli L Mi2 2mMlz 
BS^L/^^^^^y^^^^^ffi^^**^^ (HI3 (A) ) o 
[0 0 4 1 ] 

nlA 1 0.2G ao. 8 NlT-ft|&12 2 O^MtZP^^ $ tl& x. y ■f- > {f.ff7s^(D 
(XPS : x-ray photoelectron spectroscopy) tCioTiOS 
L7tio XPStli, I CP-R I El'CSlCif Lfctit)fLSx->f 

tflxJf, C (CI2 + H2 + CH4) 4t>lfC U ifc, BCh^i 

£>{£\ BRtfC 1 Okf-^X P S K i o TilKS ti2> 0 
[0 0 4 2] 

14CnIGaN124^ICP-RIE ( J. y -f - > ^TY^flli B C 1 3 ) i:i|)x? 
?->^U nlA 1 0. 2 G ao.sNlT-Mi 2 2 cD^M£-OTtfi LT7--^ftlt* 
ItT*<7)XPS<7)i£^^to 
[0 0 4 3] 

El 4 iiX P S^^<^ h /woSJjgBI"?* *) . ffitfalzjfe&^^jVJ?- ( e V) S^liCX 
[0 0 4 4 ] 

1214 cpO (A) -e^l-yl^^^ 7t±> ICP-RIEjait4fWnlGaNf2 4i 
h;w-C**o -TXl^;K7>^ffcL^LT£<b-f ^ tf - ^ 

lifftLtv^j:^ (B) t/Tt^7 7li, ICP-RIE*nIGaNi2 4©ftZ^ 
©l©if it|To/;l|,ii©nIGaNi2 4iI<7)^^^ hJVC*^„ (A) 
h ^-C-t±#ftL*^o7t, C 1 <0 2 pttja»ca*i-4i|S^J.*^^r- 1 9 9 e VttfiO tf 
-i7#\ t±o# «9^*LTV>* 0 ioT, I C P-R I EKiiiyf V^tfC, nlGa 
N 1 2 4 (Oil C x 7 f > 7* ^^l^lf $ ii t v>|> C i: ^t)^l> o (C)(±> ICP- 
RIECJ;l)nlGaNi2 4ri*|&*$*U ^CnlA 1 0. 2 G ao.sNl?-ft|&i 2 2 
*I#ItilLtl|^tOnlA 1 GaNiSii^^^ h^"e*4 0 iitk (B) <D 
7ss<>7 YfrtmWt^ 1 9 9 e VftiSOC 1 fiSfetf) if- 5&*t±o § i9^*LTV^ 0 ioT, 
IHiL/:nSA 1 0.2G ao.8NfTM12 2 0SI(:ii, x. y ^ > 7" $ *i 

Tv^iiWSo (D) ti, I C P-R I Ebz X 19 nSA 1 G a NJiOT £E£iJ 
tz&KT frt&mZft itzh fcOnlA 1 0.2G ao. 8 Nli 1 f|Si2 2itffi<0X^^ h 
>l/-C£>So (B) (C) <OT.^ h/Hl^fiELfc 1 9 9 eVttiSOC 1 tf> £ - * 

(A) bffl$i<OS ^fXl/^;vo^^7 MW^ft LTV>& 0 COXPS^^7 
08BSg*S*^?>, Tx-^jJMIKiot, nlAlo.2Gao. 8 NIfMi2 2ilCf 

^CK, I CP- I RE (xyfvmtli, BCls) ^ffl^^K7-fX7f >7'C 
ioTltULfenSA I0.2G ao.sNl^l&i2 2 OfEWWiifcllCT-W^Wttfi (Atom 
ic Force Microscope: AFM AFMkttio ) K «fc o Tfg^ L 7t Q 

[0 0 4 6] 

H 5 ti\ fflJLfcnSA 1 0.2 G ao.sNI^Mi 22<DH^ Ml M mRZ/m 1 ^ m 

my; <ommz.it oh z ) *ff ofc»^©AFMi«t*4, 
(a) ■c^-refe«**afci!iiB (AFMMtoiftiffi) <h lt, ( c ) -e^ti 

5 nmOt^m^Oatt^^o Sfc, (b) T^f^fe^ 
*£fi> Hfefttt (c) i»)<>tSv>a5$ «5nm) ©IHI«**-C**o 
[0 0 4 7] 

H5 (A) fi, I CP- I RE (X7f->^^iili, BCls) tfflv»fc K5>fX7 
f >7*il^AFMI^t*^o i & t . i^^'SnmfilT^t^yfS^^ 

t5 ? 0. 4nm~-0. 5 n mO^ T y -ftffL h tl& #9 x. tf 1 0 n m&±<Ojfc2 <Oj<: £ & 
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[0 0 4 8] 

MS (B) tt, 7--^M$&^<b5#&<&AFMH«-C*l3, HI 5 (A) H^LfcT- 

-jumommzjfc^r&fetf^wffiteii^tftzmmztj-or^&o icp-ri E%m^ 

i^llL^oTi/^CUai), @5 (B) <D£o%7fiWm%mmz%:Z>t^Z.btl 

i> o 

[0 0 4 9J 

H5 (C) U\ 7--;HS^ib2 0M©AFMIfe*f), HI 5 (B) fffftLT 
v>fc^-v«t±£Tli&#L HI 5 (A) ^tJtoWWffcWtttfcSMt LTV>5 0 tT 

yM^fy^aii, El 5 (A) tlHmUX\ $$5nmWT^)t''; 
#0. 4nm~-0. 5 nmOXr7y«Lt^^#\ 4^C¥fi^«i^ILT 
v^ 0 iOAFMlt^I^f>, T^--)V^m^<DMtH LtnIA 1 0.2G ao.sNt^ 

[0 0 5 0] 

dtL"bXP S&0 f AFMOiffl5e*&*a i <b> nIA 1 0.2G a 0. 8 NmT-flt&JI 2 2S15I: 

iiLtv^;x y ■rz/7jrx&%.v i y* - visit* T=--)v®M\ l z£^xM } ov&frfix^ 

[0 0 5 1 ] 

t£*f±. :©7--^itWnIA 1 0.2G ao.sNll 1 i^i2 2i®±(:y- M 
SfcWx.tf-y^/W (N i ) ^If $^l)iti:J;f)ML, 'J-t7iHEMT5 Otf 
iUv>f; 0 Lj&»L***<b, iOJ: 9 »: Ltf jSLfc^- US© I - Vififtttt, v a y 

[0 0 5 2 ] 

.!Of&9J-Cf±, :o7--^ili:l|y7Xv(;j: t), nlAlo.2Gao 
.8Nli 1 Ml2 2©SI^It^ 0 
[0 0 5 3 ] 

^-fcWfctt, flBLfcnaA I0.2G ao.sNI^i|&i2 2^M_kK, < i: — 
SrEr^Brtftt, «x.tf, * h 7>f 7"*c^StB$-ti:* «t 1 taW7 Y -> *7 * Y W 
7s h 3 4T«t4o dot £©3f5£*Bli, fcfc**- Mi^Mt^ItJ: 0 
»t*UT&v> (U3 (B) ) o 
[0 0 5 4 ] 

i77X7|rffl^^IgLit LT> ££-et± ICP-RI EUfCUIi^Xv^ 

yV<D0k\*l$, «itf> M^iifti : 1 Ts^ c c mVlf X^^v^l^ ©E^: .2 5 m. 

T o r r , mmum. 4 Or. I CP^ : 5 0W, R FIA : 3 0W, DCaM7^:^ 
8 0 V, &aiB#ra : 3 Ott'lTi dO^S^frfi, tSlOnIA 1 0.2G ao.sNIi 1 

o -&iZ, G aNWA 1 G aNiOft^ feS^TO^fttt^f S: Lrv»a 0 

v» nIG aN12 4&U f nl!A I0.2G ao. 8 Nl ; F-Mi2 2 it c ttSSfp] &ffl5e 

itOyjfp]) cDg££$LTV^ 0 fctictf, GaNfOi^ c $477 ft (7^.iO_kffio 
^ftftZfrbJ&M^ftfiZtXonzyffcl) (D^'m.mt 0. 5 2nm40t, ^<T&0 
. 6-0. 7nmit©x 7 f ^T'^IUtft^t^v^t^^^o {IL, i^J-Cli, 
ICP-RIEfti:J:^ ^ife Ltv^fcfe, x?f-> ^OSS $ K «t *) j. y -f - > ^B#f?g £ ^ 
lit L^L^tj^, liT-^Xv^ffl^^x^^Xia^f, Mf^l^-v^ 
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Xv (inductively coupled plasma: I CP) Xv (capaci t ively cou 

pled plasma I C C P) ft, I^t^ ^ n h n >ifcq|y^X-7 (electron cyclotron reso 
nance : E C R /7X7) ft, ^ >J n Xv (helicon wave plasma) ftX(±^ffiv£ 

/7X7 (surface wave plasma! SWP) SO^f J: 0 Mi? ^ 9 X7 

j>:H:iot, ^ ^ - > ( 3&» @a -r £ o k + # * ® jk o b# t -r & <o mm t? * 

o 
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*#8jKfi % niAlo.2Gao.8N I^il&i 2 2 <?) f - h SI1± i: , 'P 

[0 0 5 7] 

- Mt) t It, #!lxJi\ - y ^ (N i ) *mm5 0 n m, $ (A u) 

7 0 0 n m<h J: d t~^*1-&o 'J 7 l-t7ftl:J:otl/y^ h/^*- 

>£B£*U l^inlA l 0.2G ao.8Nl^M12 2 y *rfc-frh & ^j^iPS?) 

X h 7^ -7*k(DY- Mfe3 8 SrfjSLt, 'J-b^IHEMT 1 0 4:^$t4 (El 3 ( 

C) ) o 

[0 0 5 8] 

[16 fc, ©Hl^iifilL^'J WIHEMT 1 OO-y- Mg<7) I -V 

#t££^-r 0 @6 (a) -ctt, #*&j±mEE (v) awiamMtmaH&s (a/ cm 2 ) 

->3 7 fJPttt^^Lt^^ih^W^o HI6 (B) »i, «if^O'(i75 ? /h$v^Ii^c7) 
mt^TF-rtzibK^ H6 (A) 08H5e«f*0««l^afeBffl*fflv^ «aE*JK 

t#-5v*>e.ovi:*ikt4fc, **M©j»*nu±, ocsovt^< 0 fit, m 

[0 0 5 9] - . ;.. 

ltX7X7^v^x 7 f>7li^nlA I0.2G ao.sNl^MI2 2Mt? £ 

[0 0 6 0] 

ICP-RIECJ:Si7f>Xti:, nlA 1 0.2G ao.8Nf^Mi2 2MKJ± 
, AFM®^-e{±iS^p-ei^^lx^;i/O^^L^t:Tv^ t#x.^tL^> 0 ^<7)M^^ 
?L{±T--;V^S-e{ilimL^v^-46 > ^<7)M*£?L<7^Rg/$ ? K^-*ft t LTOSi^ 

[0 0 6 1 ] 

^^ttt$:^tnlA l 0.2G ao.sNl ; FMI2 2SI*#T^5 0 
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[0 0 6 2J 
[0 0 6 3 ] 

(±ii« LtzzttzxY)^ AM 1 it^*«« 2 2 o^M«it« 

fjft&o 

[0 0 6 4 1 

-tiCi 19, r- hIli:M4->3 y h 2> 'j-t^SHEMT 1 0 ZMtiZ 

-f&Zt § & o 
[0 0 6 51 

7Xv(:J:^i-;f/' $r«Lg fcft x. T, If ^Xvicilfl,^!?- trig K J: D t!l 

[0 0 6 61 

<m2<D%M<OW6k> 

m 1 O^jfcO^lffi'Ctt, I C P-R I EHfi&Jflv>T, li^X^if^^tCJ; 
[0 0 6 71 

:©ICP-RIEII^ CI^tTX. BC I 3^<7)m<7)^y?-y?'JfXl<zi$.mZti 

$ ft& - & £ t t5 s * * o 
[0 0 6 81 

(217 B C 1 3#"*tM£ffi t/c I C P - R I Eii*If7 , 7X-7i:J:Sx7f >^ 
^ICfflv^^WnlA 1 G a Ni^SlCov^T^X P S^^? b ^ilj^^^^-f 

o mmm^Kfr*?- (ev) Rvrnmaxp s^m atM^mi) ^ltv^ 0 

[0 0 6 91 

HI7^0 (A) W\ 7x-j^ljtf(7)XPS^^^ h^T^^o IS^^^-T^l 
9 9 e V#fiOC 1 OU-^li^U (ft*$*L-CV»fcC 1 ft£ i <h t) ? ^t)^ 0 

HI7+0 (B) 14, li7 s 7Xv^ffl^fcX7f >7*^I^ifo/:tOXPSX^7 hJV 
T?&*K 1 9 9 e V#S©C 1 ©k'-^^S^I^Tv^o ^OirC, T~-;w::4i9 

d ttft>frZ> 0 ifz, I CP — R I E^MKltfln $ft"Cv> 5QM S iHliffMt 

) hHvf><>> b^i^^ c i Hatf-^aiftoii^fliB-c^afc*, iiflcc 1 

[0 0 7 01 

li^Xvlci^x-yf VX^I^CnlA I0.2G ao.sNli 1 il&i2 2^B 
CffLTL^ <h#x.<bft£ 0 
[0 0 7 1 1 

^<7) 4 9 ?-yyjfxn&W.MZtitz nlA 1 G a NHOTK**- hMfc^jft-r 

[0 0 7 2 1 

If7*7X-7|iIrj3(:niA 1 GaNi»ti$^xyfy^3!rxi (#)xJ4C 
[0 0 7 3 J 
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m^tz^-y^-y rum, xtemmy'yx-^bzmmir&xmt^iftv * mtummy'? x 

7tfflv^x-;f>^Ig*ff^»^t?l±, ICP-RIESIli, BCl3^fflv>Tn 
IGaNi2 4^X7f >^L/:ii:fflv>/:ttOT$ix^o :<9t^ nlAlo.2 
G ao.8NiT-M!2 2»XP SX^^ MWi, 1 9 9 e VjtS^C 1 ^tf-^Sr 

[0 0 7 4 ] 

:©n!A I0.2G ao.sNI?ii&i2 2gf^, £fi"Ci|ft;ic£ i lj 2 0 ^F^^ 
[0 0 7 5] 

07tW (C) (i. ^7KC<tSl7Kj5tMOniA 1 GaNi»XPSX/<^ h;v 
-C&& 0 gf y 7 X v c J; ^, x 7 f > ^ ®i 1 4 C T v> t C 1 <D tf- ^ fi 7 ^ X u^/u £ 
"Cf&T LX^^&Z\bfrh^ C 1 ^*$tLfc-r <h^^75^o 
[0 0 7 6] 

[ 0 0 7 7] 

[0 0 7 8 ] 

[0 0 7 9] 

M^T^X^iSMK^ffi-f &J»J1<0 I C P-R I E^MrtTOt^&v^^^ 

iz i ^tr^^t 9 i t izx n &ft%m%%mzmirz>m 1 it^^m^-m^ummm 

[0 0 8 0] 

&_t, ^oi&Bjfi, ±.&Ltz%m^m<Dm.^i?^(D&\zm.fczftt£^o 

[0 0 8 1 ] 
[0 0 8 2] 

* fev z* i* , v-7t4t mm. £ v ^ mt^-^m ( s i c ) -e 
a 1 n) -e^i-^o^^g-e^^o 

[0 0 8 3] 

2DEG#1#f>ti^HEMT^t)if, Titfe<7)#Jit(i. lilU;llO|10*i: 
[0 0 8 4] 

ife. &nm<7>]fmjz&tfz>m iit&%9*mfom<vm.mti±, a i 0 . 2 g ao.sNo^tc 

[M*Jiofijfflpifgi4] 

[0 0 8 5] 

£ -a- ^ £ a £ tz m. \z mm l x & z. <d % w <d 

[0 0 8 6] 

z tz, mi it^m^mwm <vmm iz^-r mmmi \z±z>y*- v * ^v^ig 
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[mi] (a) ~ (d) (i> ^cof&H^m: ^$ i <Dmm<Dfm<Dj:miz^^x<7)m.m 

[02] (A) - (C) tt, i^C^il^l^iOTCo^t^i 
[13] (A) ~ (C) (±, CK7)f£HJ3KJ:&iiSl O^M^f^cOXfStcov^TOf^ 

M<7)X P S h ;^It^*7 7ti)5o 

[EI 5] £*>|&93K £Z>m 1 OHi!i(7)^^i3tt^T--;Hu^OnfflA 1 G aNl 
35©AFMItt^-5.o 

[@6] io3§BJ3t; l <7)ii«ii«L/:y- HS<o I -Vifftt^^i" 

[EI 7 ] iO|&WtwJ:4*2©^ilSO^SS^i5tt*iE***li(r^OnaA IGaNi 

[HI8] (A) - (C) (±, if^) 'J tXlH EMT(7)liIli:ov>-c^(:i 
-f £»riSE|-e*&o 

[^OlfcBJ] 
[0 0 8 8] 
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